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Background: There are few data regarding the difference of the right-sided and left-sided laparoscopic
adrenalectomy. The aim of this study was to determine if there are differences between right-sided and
left-sided laparoscopic adrenalectomy with a transperitoneal (TLA) or retroperitoneal approach (RLA).
Methods: Our surgery database was reviewed to identify patients who had undergone laparoscopic
adrenalectomy by either retroperitoneal or transperitoneal approaches since 2000. A total of 127 patients
were enrolled (55 right-sided, 72 left-sided; 82 RLA, 45 TLA). Patient characteristics as well as operative
and perioperative data were compared between the two groups.
Results: There was a statistically signiﬁcant difference in operation time between right-sided RLA and
left-sided RLA. There was no statistically signiﬁcant difference of estimated blood loss and duration of
hospitalization between right-sided RLA and left-sided RLA, nor was there any statistically signiﬁcant
difference of operative time, blood loss, and duration of hospitalization between right-sided TLA and left-
sided TLA.
Conclusion: Right-sided laparoscopic adrenalectomy is somewhat more difﬁcult and time consuming
with a retroperitoneal approach. There was no difference in laterality with a transperitoneal approach.
Copyright  2013, Taiwan Urological Association. Published by Elsevier Taiwan LLC.Open access under CC BY-NC-ND license.1. Introduction
Since the ﬁrst report of laparoscopic adrenalectomy in 1992,1 it
has been proven to have many advantages over open adrenalec-
tomy for benign adrenal disease during the past 2 decades.2e4
Transperitoneal adrenalectomy (TLA) is thought to have a great
exploratory ﬁeld, but retroperitoneal adrenalectomy (RLA) is
considered to have less intestinal manipulation than TLA. Right-
sided adrenalectomy is thought to be somewhat more difﬁcult
because of the adrenal vein in relation to the inferior vena cava.
However, there are no reports about the difference of right-sided
and left-sided adrenalectomy by using the retroperitoneal or
transperitoneal approach in the same institute. The aim of this
study was to discover any difference in left-sided adrenalectomy
and right-sided adrenalectomy by transperitoneal or retroperito-
neal approach.Kaohsiung Chang Gung Me-
f Medicine, 106, Jhong Jheng
ng).
is paper.
ciation. Published by Elsevier Taiw2. Methods
This study was approved by the Institutional Review Board of
Chang Gung Memorial Hospital for data analysis. This study was
retrospective and nonrandomized. A total of 127 patients receiving
laparoscopic adrenalectomy were enrolled between March 2000
and September 2011. Fifty-ﬁve patients underwent right-sided
laparoscopic adrenalectomy and 72 patients underwent left-sided
laparoscopic adrenalectomy. The choice of approach depended on
the surgeon’s preference. Eighty-two patients received the retro-
peritoneal approach and 45 patients received the transperitoneal
approach. Ninety-two percent (117/127) of the operations were
performed by two senior faculty members. The ﬁrst TLA and RLA
were performed by both of them in 1994 and 1995, respectively.
The patient characteristics are listed in Tables 1 and 2.
2.1. Transperitoneal approach
The patient was placed in a modiﬁed ﬂank, 45 back from ver-
tical. A Veress needle (Advanced Medical Design International LLC:
AMD, Taipei, Taiwan) was placed with rotation of the operating
table to allow the patient to be in a supine position. Four trocars
were inserted. The position was returned to the original position
after all ports were placed. The dissection was carried down alongan LLC. Open access under CC BY-NC-ND license.
Table 1
Comparison of right-sided and left-sided retroperitoneal laparoscopic adrenalec-
tomy (RLA).
Right-sided RLA
(n ¼ 31)
Left-sided RLA
(n ¼ 51)
p
No. 31 51
Age (y) 53.15  12.13
(25e84)
50  11.05
(27e73)
0.22
BMI (kg/m2) 25.07  3.77
(16.5e33.6)
24.64  3.69
(18e33)
0.40
Sex M/F 17/14 16/35
Pathologic and clinical diagnosis
1 Conn’s 12 (37.5) 22 (44)
2 Cushing’s 2 (6.25) 13 (26)
3 Pheochromocytoma 5 (15.75) 2 (4)
4 Nonfunctioning adenoma 11 (34.5) 9 (18)
5 Myelolipoma 1 (3) 0
6 Hyperplasia 0 2 (4)
7 Metastasis 0 1 (2)
8 Cyst 0 2 (4)
Data are presented as n (%) or mean  SD unless otherwise indicated.
BMI ¼ body mass index; F ¼ female; M ¼ male.
Table 3
Comparison of perioperative factors of right-sided and left-sided retroperitoneal
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and divided between clips or, in the case of large tumor with awide
vein, divided with an Endo GIA (GastroIntestine Autosuture) stapler.
The tiny adrenal arteries were dissected with a harmonic scalpel.
2.2. Retroperitoneal approach
The patient was placed in a lateral decubitus position. The pri-
mary site was a 2-cm incision placed above the iliac crest along the
mid-axillary line. After ﬁnger dissection, a balloonwas inserted into
the retroperitoneal space. Between 300 mL and 400 mL of normal
saline was instilled into the balloon to develop the retroperitoneal
space. A Hasson port Covidien, Mansﬁeld, MA, U.S.A. was placed at
the incision wound after normal saline instillation. Two additional
ports were used. The adrenal vein can be clipped or divided with an
endovascular GIA (Endo GIA) stapler (Covidien, Mansﬁeld, MA,
U.S.A.). The other part of the adrenal gland was mobilized with a
harmonic scalpel.
2.3. Data analysis
These patients’ charts were reviewed to record the data such as
preoperative characteristics, intraoperative, and perioperative de-
tails, and hospital days. The parametric data were compared usingTable 2
Comparison of right-sided and left-sided transperitoneal laparoscopic adrenalec-
tomy (TLA).
Right-sided TLA
(n ¼ 24)
Left-sided TLA
(n ¼ 21)
p
No. 24 20
Age (y) 53.3  8.5
(34e68)
52.3  9.95
(32e81)
0.91
BMI (kg/m2) 25.41  4.37
(19.6e34.5)
25.16  4.79
(18.7e39.2)
0.76
Sex (M/F) 11/13 8/12
Pathologic and clinical diagnosis
1 Conn’s 8 (33) 4 (20)
2 Cushing’s 0 0
3 Pheochromocytoma 3 (12.5) 2 (10)
4 Nonfunctioning adenoma 10 (42.5) 9 (45)
5 Ganglioneuroma 1 (4) 2 (10)
6 Myelolipoma 2 (8) 0
7 Hyperplasia 0 2 (10)
8 Metastasis 0 1 (5)
Data are presented as n (%) or mean  SD unless otherwise indicated.
BMI ¼ body mass index; F ¼ female; M ¼ male.the t test. For categorical data, the Chi-square test (Fisher’s exact
test) was used. Calculations were performed using SPSS version 17
(IBM Corp., Somers, NY, USA).
3. Results
There was no signiﬁcant difference in age or body mass index
(BMI) between the two groups (Tables 1 and 2). Conn’s syndrome
and nonfunctioning adenoma accounted for the majority of tumors
in this series.
There was statistically signiﬁcant difference in operation time
between right-sided RLA and left-sided RLA either in patients with
BMI  26 kg/m2 or > 26 kg/m2 (Table 3).
There was no statistically signiﬁcant difference in estimated
blood loss or duration of hospitalization between right-sided RLA
and left-sided RLA. There was one conversion to open surgery
occurring in right-sided RLA due to massive bleeding from a large
pheochromocytoma, but no conversion to open surgery occurred in
the left-sided RLA group. One pancreatic injury occurred in the left-
sided RLA.
There was no statistically signiﬁcant difference of operative
time, blood loss, or duration of hospitalization between right-sided
TLA and left-sided TLA (Table 4). Three conversions occurred in
right-sided TLA due to a large pheochromocytoma with massive
bleeding, suspected malignant tumor during operation, and pre-
vious appendectomy with intra-abdominal adhesion respectively.
No conversion to open surgery occurred in the left-sided TLA.
Massive bleeding (>400 mL) occurred in both groups: two patients
in the right-sided TLA and one patient in the left-sided TLA.
Comparisons of right-sided RLA and TLA perioperative charac-
teristics are listed in Table 5 and disclosed no statistically signiﬁcant
differences of operation time and hospitalization between right-
sided RLA and TLA. Signiﬁcant difference was only noted in esti-
mated blood loss of the BMI > 26 kg/m2 subgroup (p ¼ 0.02).
4. Discussion
In general, the right adrenal gland is located more retrocavally
and supplied by a shorter adrenal vein than the left adrenal gland,5
so right-sided adrenalectomy is considered a more challenging
procedure than left-sided adrenalectomy. Many manuscripts have
reported effective and safe methods to avoid intraoperative bloodlaparoscopic adrenalectomy (RLA).
Right-sided RLA
(n ¼ 31)
Left-sided RLA
(n ¼ 51)
p
Duration of surgery
BMI  26 kg/m2 operative
time (h)a
n ¼ 19 n ¼ 38
2.84  1.35 1.81  0.90 0.004
BMI > 26 kg/m2, operative
time (h)a
n ¼ 12 n ¼ 13
3.14  1.05 1.75  0.72 0.001
Estimated blood loss
BMI  26 kg/m2, blood
loss (mL)a
n ¼ 19 n ¼ 38
28.24  20.99 35.60  19.81 0.255
BMI > 26 kg/m2, blood
loss (mL)a
n ¼ 12 n ¼ 13
31.67  16.42 30.00  15.00 0.814
Conversion to open 1 (3.2%) 0
Hospitalization (d)a 5.87  5.27 4.60  5.75 0.322
Tumor size (cm) 3.50  1.68 3.51  1.34 0.992
Complication
Wound infection 0 2/51 (4%)
Blood loss > 400 mL 0 0
Pancreas injury 0 1/51 (2%)
Data are presented as n (%) or mean  SD unless otherwise indicated.
BMI ¼ body mass index.
a Cases excluded due to conversion to open surgery.
Table 4
Comparison of perioperative factors of right-sided and left-sided transperitoneal
laparoscopic adrenalectomy (TLA).
Right-sided TLA
(n ¼ 24)
Left-sided TLA
(n ¼ 21)
p
Duration of surgery
BMI  26 kg/m2, operative
time (h)a
n ¼ 15 n ¼ 14
2.00  1.00 2.15  1.56 0.753
BMI > 26 kg/m2, operative
time (h)a
n ¼ 9 n ¼ 7
2.63  0.92 2.50  0.71 0.817
Estimated blood loss
BMI  26 kg/m2, blood loss
(mL)a
n ¼ 15 n ¼ 14
28.38  29.75 29.00  46.14 0.970
BMI > 26 kg/m2, blood loss
(mL)a
n ¼ 9 n ¼ 7
56.88  65.52 40.00  31.62 0.574
Conversion to open 2 (8.3) 0
Hospitalization (d)a 4.43  1.62 4.75  1.39 0.685
Tumor size (cm) 4.27  2.48 4.37  2.36 0.895
Complication
Wound infection 0 1/21 (5)
Blood loss (>400 mL) 2/24 (8) 1/21 (5)
Pancreas injury 0 0
Data are presented as n (%) or mean  SD unless otherwise indicated.
BMI ¼ body mass index.
a Cases excluded due to conversion to open surgery.
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for hemostasis, and we usually utilize a hemoclip and harmonic
scalpel for hemostasis. In our experience, endovascular GIA could
be considered in greater tumors, but the beneﬁt was still
controversial.
Some papers have compared the operation time, estimated
blood loss, and hospital stay between the transperitoneal approach
and retroperitoneal approach, but there are contradictory conclu-
sions among these papers.7e9 To avoid the bias between different
approaches, we considered that the comparison of left-sided and
right-sided laparoscopic adrenalectomy should be classiﬁed by
different approaches, because many papers show the different
operative time and estimated blood loss between RLA and TLA. Our
group has beneﬁted from performing both approaches from the
same time (1994 and 1995, respectively). Besides, urologists are
very familiar with the anatomy of retroperitoneum, with laparo-
scopic partial nephrectomy and targeted renal cryoablation all be-
ing done at our institute using the retroperitoneal approach in
order to prevent postoperative internal bleeding.
Based on our data, there was a statistically signiﬁcant shorter
operation time in the left-sided RLA than in the right-sided RLA.
However, there was no difference of operative time between the
right-sided TLA and the left-sided TLA. We found that the right
adrenal retrocaval location and shorter adrenal vein did prolong the
operation time at the right-sided RLA because it took a longer time
to dissect and cut off the adrenal vein by LigaSure Covidien,Table 5
Comparison of perioperative factors of right-sided retroperitoneal laparoscopic
adrenalectomy (RLA) and transperitoneal laparoscopic adrenalectomy (TLA).
RLA TLA p
No. 19 15
BMI  26 kg/m2, blood loss (mL)a 28.24  20.99 28.38  29.75 0.766
BMI  26 kg/m2, operative time (h)a 2.84  1.35 2.00  1.00 0.471
No. 12 9
BMI > 26 kg/m2, blood loss (mL)a 31.67  16.42 56.88  65.52 0.020
BMI > 26 kg/m2, operative time (h)a 3.14  1.05 2.63  0.92 0.909
Conversion to open 1 (3) 2 (8) 0.403
Hospitalizationa 4.64  3.65 4.43  1.62 0.714
Tumor size (cm) 3.50  1.68 4.27  2.48 0.57
Data are presented as n (%) or mean  SD unless otherwise indicated.
BMI ¼ body mass index.
a Cases excluded due to conversion to open surgery.Mansﬁeld, MA, U.S.A. We might conclude that right-sided adre-
nalectomy is somewhat more difﬁcult than left-sided adrenalec-
tomywith a retroperitoneal approach because of the position of the
adrenal gland and the length of the adrenal vein in relation to the
inferior vena cava. To compare right-sided RLA and TLA separately,
there was no signiﬁcant clinical difference between both groups
(Table 5). Furthermore, we can conclude that right-sided RLA and
TLAwere equally effective and safe, but right-sided RLAwas indeed
more difﬁcult than left-sided RLA.
In right-sided RLA, one conversion due to massive bleeding
occurred from a pheochromocytoma. On the contrary, there was no
conversion in left-sided RLA. In the TLA group, two conversions to
open surgery occurred in the right-sided TLA group. The ﬁrst one
was due to a previous abdominal operative adhesion, and the
second to a huge pheochromocytoma (13 cm)with bleeding. Rieder
et al5 mentioned that for left adrenalectomy, there exists a higher
possibility of distal pancreatic injury. In this study, one pancreatic
injury occurred in left-sided RLA. There was no pancreatic injury in
the TLA group.
Although many previous studies of laparoscopic adrenalectomy
have been reported, our study is distinct in that our data were from
a single institute and considered different approaches. Although it
is important to note that our study was not a prospective ran-
domized trial, we believe it provides more reliable data, with
minimal biases from operator experience, different approaches,
and intercenter differences.
In conclusion, we consider right-sided adrenalectomy was more
challenging than that of left-sided adrenalectomy with a retroper-
itoneal approach. On the contrary, there was no difference of lat-
erality with a transperitoneal approach.
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